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(57) Abstract: 

PURPOSE: To provide a semiconductor laser equipment in which a cooler attached 
to a light emitting unit thereof can be reduced in size by a safe and simple 
method and a plurality of light emitting units thereof can be disposed near at 
hand. 

CONSTITUTION: An array semiconductor laser 1 having an optical output 10W is 
used as a semiconductor laser, mounted at a temperature control Peltier element 
3 for controlling a temperature of the laser 1 through a copper spacer 2, 
integrally disposed on a copper heat block 4, the block 4 is fixed to one side 
end of a heat pipe 5. a radiating fin 6 is mounted at the other, and forcibly 
air-cooled by an air cooling fan 7, thereby obtaining an excellent operation of 
the laser 1. After emitted lights from the two lasers 1 disposed near a light 
emitting unit 8 are collimated by a collimator lens 9, and polarized planes are 
disposed to match the input port of a polarized wave combining polarizing beam 
splitter 10 to obtain a polarized wave combining optical output 11. 
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AB - PURPOSE:To provide a semiconductor laser equipment in which a 
cooler attached to a light emitting unit thereof can be reduced in 
size by a safe and simple method and a plurality of light emitting 
units thereof can be disposed near at hand. 

- CONSTITUTIONS array semiconductor laser! having an optical 
output 10W is used as a semiconductor laser, mounted at a 
temperature control Peltier element 3 for controlling a temperature 
of the laser 1 through a copper spacer 2, integrally disposed on a 
copper heat block 4, the block 4 is fixed to one side end of a heat 
pipe 5, a radiating fin 6 is mounted at the other, and forcibly 
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-^linq fan 7, thereby obtaining a^e 



air-cooled by an air sibling fan 7, thereby obtaining arTexcellent 
operation of the laser 1 . After emitted lights from the two lasers 1 
disposed near a light emitting unit 8 are collimated by a collimator 
lens 9, and polarized planes are disposed to match the input port of 
a polarized wave combining polarizing beam splitter! 0 to obtain a 
polarized wave combining optical output 1 1 . 
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NONCES * 

ipan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
in the drawings, any words are not translated. 

I TAILED DESCRIPTION 



>clailed Description of the Invention] 

nduslrial Application) this invention relates to the applicable fields (lor example, solid-state-laser excitation, laser micro processing, etc.) which use 
tniconductor laser as a source of a light energy. 
■0U21 




sn,., 3Liiin,viiu"i/twi icsav-s \./ 1 \ u. i ivi "lflyC. ....... .... .... .. --- . , ,. 

inversion efficiencies - 3.9 kW/cm2 It becomes. This causes destruction by melting of a semiconductor, unless a certa.n compulsory cooling is 
.. formed. For this reason, thermoelectric cooling, air cooling, etc. by the Peltier element are performed widely (for example, references, such as 1991 
KODUCT CATALOG P 56:SPECTRA DIODE LABS). 

»rob1cin(s) to be Solved by the Invention] However, since such as a heat sink, are the luminescence section and one apparatus of semiconductor 

.scr conventional semiconductor laser equipment has the large volume which the luminescence section of one semiconductor laser occupies, and it is 
.fficult for it to approach to arrange the luminescence section of two or more semiconductor laser, and to attain integration for the power ot two or more 

miconductor laser as one source of a light energy with technology, such as polarization composition. Now, originally the special feature of the 
tniconductor laser which is small, efficient, and high power cannot fully be harnessed. On the other hand, although it is the point which finally radiates 
cat and can solve the above-mentioned technical problem with the radiator which was made to once move generation of heat from semiconductor laser 
trough water, and was installed in other places, water cooling should be fatal when a water leak is caused by the semiconductor laser side. Moreover, 

nee piping, a circulating pump, etc. are needed, the whole equipment will become complicated and will become large-sized inevitably. 

H)04] this invention was made in view of this situation, miniaturizes the cooling section which accompanies the luminescence section of semiconductor 

,ser by the safe and simple method, and aims at offering the semiconductor laser equipment which can approach and can arrange the luminescence 

jction of two or more semiconductor laser. 

)()05] 

Means for Solving the Problem] In order to attain the above-mentioned purpose, it has a heat pipe for removing generation of heat from the electronic 
ooling element for carrying out the temperature control of generation of heat or the semiconductor laser from semiconductor laser in semiconductor laser 
quipment as a means of this invention. 
)006] 

i unction] In this invention, a heat pipe removes generation of heat from the electronic cooling element for carrying out the temperature control of 
cmiconductor laser or the semiconductor laser. With a heat pipe, the steam of water or chlorofluocarbon is enclosed in a low pressure into the hollow 
ipe of a copper thermally conductive good metal. If a heating element is attached in one edge of a heat pipe and radiators, such as a fin, are attached in an 
iher end, it will move to a radiator side at high speed, heat will be taken with a radiator, and the steam heated by the heating element side will serve as a 
quid. This cycle will be repeated if it is made for this liquid to return to a heating element side again by the inclination of a heat pipe etc. In this way, 
cat moves to a radiator from a heating element through a steam. 

)007] Since a heat pipe is a cylinder-like, heat needs to be made to tell a heat pipe through the heat block for attaching in a heat pipe the semiconductor 
iser package or electronic cooling element which is a source of generation of heat. A heat block is created with thermally conductive good copper etc. 
he configuration of one side is processed according to the configuration of a semiconductor laser package or an electronic cooling clement, another side 
> doubled with the configuration of a heat pipe, and it is the Japanese common chestnut to the shape of a cylinder. A crevice is filled up with 
lermally conductive good fillers, such as silicone grease and a silver paste, in case these are combined. A water-cooled machine etc. is attached in the 
ther end of a heat pipe by the fan for carrying out forced-air cooling of the fin and fin for heat dissipation, or the case. Thus, the cooling section which 
ccompanies the luminescence section of semiconductor laser can be miniaturized substantially. 
:>008] 

Kxample) In order to clarify the feature and advantage of this invention further, based on an example, it explains in detail hereafter. 

■)009] Drawing I is the ** type view of the example which performed two polarization composition using the semiconductor laser equipment from which 
cneration of heat from the electronic cooling element for carrying out the temperature control of semiconductor laser and the semiconductor laser is 
cmoved using a heat pipe. As shown in drawing 1 , one barrier layer attached in the Peltier element 3 with which the thing with a width of face ( of 100 
nicrometers ] and a length of 250 micrometers was able to be located in a line in 20 dimensions [ one ] and which is used as an electronic cooling element 
vhich performs the temperature control of semiconductor laser through the spacer 2 of the copper for fixation of this using the array semiconductor laser 1 
if optical output 10W as semiconductor laser. It attached in the copper heat block 4 by having made these into one, and the heat block 4 was fixed to the 
dge of one of the two of a heat pipe 5. The copper thing with a diameter ( of 16mm ] and a length of 250mm was used as a heat pipe 5. Although this is 
hosen from a viewpoint of the smallest possible thing with the heat pipe from which the heating value which doubled the calorific value from the Peltier 
lenient for carrying out the temperature control of this to the calorific value of one set of semiconductor laser is removable, as long as it fulfills this point, 
ou may not be the above-mentioned size. Thermally conductive silicone grease was applied to the interface between each objects. The fin 6 for heat 
lissipation was attached in the other end of a heat pipe 5, and the air-cooling fan 7 performed forced-air cooling. Generation of heat from the Peltier 
•lenient 3 for the temperature control of generation of heat from the array semiconductor laser 1 and the array semiconductor laser 1 was heat- transferred 
\ood through the heat pipe 5 to the radiation fin 6, and the array semiconductor laser I operated good. To the luminescence section 8 of the array 
emiconductor laser I, the size even including the heat block 4 is substantially compact enough, and the composition of it which the luminescence section 
\ of two sets of the array semiconductor laser 1 as shown in drawing 1 only after is equipped with the cooling section compact in this way was made to 
ipproach was attained, two sets of namely, the array semiconductor laser I — respectively — a colliinating lens 9 -- collimation - two input port of a 
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lotion bean, setter ,0 used the back t ,e bottj^fc polarization Hvo 
united Thercbv ihe laser beam which carried ou^Bmg radiation was completely doubled with me sam^^p, *uu « 

OwIvS rray' I n conductor laser 1 as a compoSTd optical output II. A powerful photoelectrical magSK held can beacqmrcd by eondens.ng 
, ' wl aSeLeHens further. Moreover, if the" wavelength of semiconductor .aser is changed and a dichro.c m.rror ,. used, opt.cal power „ 

^^Z^^^™&U> attach LD in a direct hea, block in the example of this invention, when a temperature control » -»~«y. 
.hough the Peltier element was used for the temperature control of LD. Moreover, although the copper Ihmg was used as a spacer and a heat block, the 
ing of other thermally conductive good quality of the materials may be used. 

SrJS of the Invention] The semiconductor laser equipment which has this composition as a cooler style miniaturizes the cooling section which 
companies the luminescence section of semiconductor laser, makes it possible to approach and to arrange : the : luminescence section of two or more 
miconductor laser, and promotes use of the semiconductor laser as high power laser in various industrial fields, such as heavy industry, sem.conduclor 
dustry, and medical treatment. 
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